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An integrated multi-band antenna has a first radiating element
and a second radiating element. The first radiating element
has a first radiating conductor defining opposite sides con-
nected to a second radiating conductor and a third radiating
conductor respectively. A fourth radiating conductor defines a
first end facing the free end of the third radiating conductor. A
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element has a seventh radiating conductor staggered opened
plurality of slots at opposite sides thereon. An eighth radiating
conductor connects the seventh radiating conductor and the
ground portion. The integrated multi-band antenna operates
at wireless telecommunication frequency through the first
radiating element and operates at wireless local area network
frequency through the second radiating element.
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7 CLAIM

The ornamental design for an antenna, as shown.

DESCRIPTION
FIG. 1is a perspective view of the top, front and right side of
an antenna showing my new design;

FIG. 2 is a perspective view of the bottom, rear and left side
thereof;

FIG. 3 is a front elevational view thereof
FIG. 4 is a rear elevational view thereof;

FIG. 5 is a right side elevational view thereof;
FIG. 6 is a left side elevational view thereof;
FIG. 7 is a top plan view thereof; and,

FIG. 8 is a bottom plan view thereof.

The antenna is shown broken away in the middle to indicate it
has no specific length.
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57 CLAIM

The ornamental design for an antenna, as shown and
described.

DESCRIPTION
FIG. 1 is a perspective view of an antenna showing our new
design;
FIG. 2 is a front elevational view thereof;
FIG. 3 is a rear elevational view thereof;
FIG. 4 is a left side elevational view thereof;
FIG. 5 is a right side elevational view thereof;
FIG. 6 is a top plan view thereof; and,
FIG. 7 is a bottom plan view thereof.
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67 ABSTRACT

A vertical complementary fractal antenna is provided, which
includes a first fractal structure and a second fractal structure.
The first fractal structure is defined as a superposition over at
least one iteration of a motif, while the second fractal struc-
ture has a pattern complementary to that of the first fractal
structure. Thus, the antenna may effectively increase band-
width.
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Antenna constructions for electronic devices and methods of
manufacturing such antenna constructions. The electronic
device comprises a transponder and an antenna electrically
coupled with the transponder. The antenna has a core of a first
material and a coating of a second material on the core. The
second material has a higher electrical conductivity than the
first material and/or a lower permeability than the first mate-
rial. The coating on the core also has a predetermined thick-
ness. The electronic devices may be used in tires.
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7 ABSTRACT

An antenna includes first, second and third waveguides in
direct communication with a base waveguide at first, second
and third positions, respectively, the base waveguide forming
a continuous loop. The second position, at which the second
waveguide is in direct communication with the base
waveguide, is spaced apart from the first position by about
one-sixth the circumference of the loop. The third position, at
which the third waveguide is in direct communication with
the base waveguide, is spaced apart from the first position by
about one-sixth the circumference of the loop, and is uninter-
ruptedly spaced apart from the second position, without
extending through the first position, by about two-thirds the
circumference of the loop. The first, second and third
waveguides comprise closed-channel waveguides, and the
second and third waveguides have an open end and are con-
figured to radiate electromagnetic waves and/or focus radiat-
ing electromagnetic waves.

18 Claims, 6 Drawing Sheets

10d
-‘ 1OE—¥ 10f—\ 10g '\
28
16 18 16 18 16 18 16 18
14 14 14 14
= =| 10a = =
O ; O
18 18 16 18
14 14
10bj 16 it 10¢




a2 United States Patent
Nagai

US007453411B2

US 7,453,411 B2
Nov. 18, 2008

(10) Patent No.:
45) Date of Patent:

(54) ANTENNA DEVICE AND RADAR APPARATUS
INCLUDING THE SAME

(75) Inventor: Tomohire Nagai, Nagaokakyo (JP)
(73) Assignee: Murata Manufacturing Co., Ltd (JP)

(*) Notice:  Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

(21) Appl. No.: 11/583,024

(22) Filed: Oct. 19, 2006
(65) Prior Publication Data
US 2007/0035461 Al Feb. 15,2007

Related U.S. Application Data

(63) Continuation of application No. PCT/JP2005/006238,
filed on Mar. 31, 2005.

(30) Foreign Application Priority Data
May 21,2004  (JP) i 2004-151597

(51) Int.CL
HO1Q 13/00 (2006.01)
(52) US.CL .. 343/781 P; 343/781 R

(58) Field of Classification Search ................ 343/757,
343/761,763, 772, 781 R, 781 P
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
4,305,075 A * 12/1981 Salvatetal. ... 342/78
4,312,002 A * 1/1982 Stewart ......... ... 343/725
6,061,033 A * 5/2000 Huldermanetal. ... 343/781 CA
6,396,448 B1* 5/2002 Zimmerman etal. ........ 343/753
6,870,512 B2* 3/2005 Yonedaetal. ........ 343/781 CA

7,091,922 B2* 82006 Parsonsetal. ........... 343/781 P

FOREIGN PATENT DOCUMENTS

JP 6291541 10/1994

JP 8-321710 12/1996

JP 2693497 9/1997

JP 11-88029 3/1999

JP 11-303146 11/1999

JP 2004-112660 4/2004
OTHER PUBLICATIONS

Written Opinion dated May 31, 2005 (with English translation).
International Search Report dated May 31, 2005.

* cited by examiner

Primary Examiner—Trinh V Dinh
Assistant Examiner—Dieu Hien T Duong
(74) Attorney, Agent, or Firm—Dickstein, Shapiro, LLP.

57 ABSTRACT

An antenna device having a primary radiator that includes a
transmitting  section formed of a cylindrical waveguide
extending parallel to a direction in which the front of the
antenna device faces (front direction), and a rectangular horn-
shaped radiant section extending perpendicular to the front
direction. A waveguide whose central axis in the extending
direction corresponds to that of the transmitting section of the
primary radiator is connected to an end of the transmitting
section via a rotary joint so as to be rotatable. A first reflector
is of an offset parabolic type, and is disposed above the
primary radiator in a predetermined position with respect to
the primary radiator such that a predetermined directivity is
obtained. A second reflector is parabolic in the vertical direc-
tion, and is toric in the horizontal direction. The second
reflector is disposed below the primary radiator in a predeter-
mined position with respect to the primary radiator such that
a predetermined directivity is obtained.
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57 ABSTRACT

An antenna apparatus is mounted at a wheel rim as a tran-
sponder of a system for monitoring a tire pressure or the like,
and attached at an end portion of an air valve. The apparatus
includes a circuit board having an electronic circuit portion
and a grounding conductor layer, a sheet-metal inverse-F type
antenna element, a sheet-metal shield case conducting to the
grounding conductor layer to cover the electronic circuit por-
tion, and a resin case for accommodating these components.
One side surface extending in a longitudinal direction of a
space defined between the circuit board and the radiating
conductor of the antenna element faces one of sidewalls of a
tire, and the other side surface thereof faces a wall surface of
the wheel rim with a distance interposed therebetween, the
distance being about one-fourth of a wavelength of a radio
wave to be used.
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(57) CLAIM

The ornamental design for an antenna apparatus, as shown
and described.

DESCRIPTION

FIG. 11is a perspective view of an antenna apparatus showing
our new design;

FIG. 2 is a front elevational view thereof;
FIG. 3 is a rear elevational view thereof;

FIG. 4 is a left side elevational view thereof;
FIG. 5 is a right side elevational view thereof;
FIG. 6 is a top plan view thereof; and,

FIG. 7 is a bottom plan view thereof.
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A radio frequency identification (“RFID”) system antenna
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die or die strap. Also disclosed is a method for attaching an
RFID antenna having pre-applied adhesive to a die or die
strap.
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There is provided an antenna formed on at least upper blank
space of defogging heating strips of a rear window glass of a
vehicle. The antenna is a vehicular glass antenna including an
AM broadcast wave receiving antenna which has at least two
horizontal strips formed to have a space therebetween, and a
vertical strip connecting the two horizontal strips in the vicin-
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extension line extends in a horizontal direction from the
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vertical edge of a flange and connects to a first feed point; and
an FM broadcast wave receiving antenna having at least one
horizontal strip extending from a second feed point formed in
the vicinity of the first feed point, and characterized in that at
least one horizontal strip of the FM broadcast wave receiving
antenna is adjacent to one end of either horizontal strip of the
two horizontal strips of the AM broadcast wave receiving
antenna to achieve a capacitive coupling.
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After a receiving antenna (A1) is inserted from a slot (B16)
into a housing portion (B14) formed between cover members
(B11, B12), the slot (B16) is pasted so as to secure the receiv-
ing antenna (A1). The receiving antenna (A1) is thus housed.
Further, a tab (B17) which extends from one side of a pasted
edge portion, holes (B20, B21) that penetrate opposing sur-
faces of the cover members (B11, B12), and perforated lines
(B22, B23) running from the slot (B16) to the holes (B20,
B21), respectively, are provided. Therefore, the receiving
antenna (A1) can be easily attached to the antenna cover (B1)
and to an outer surface of a subject (1), and the receiving
antenna (A1) can be easily removed from the antenna cover
(B1) and from the outer surface of the subject (1).
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FIG. 7 is a bottom plan view thereof;

FIG. 8 is a perspective view of a second embodiment of an
antenna structure;

FIG. 9 is an inverted rear elevational view thereof;
FIG. 10 is a left side elevational view thereof;
FIG. 11 is a top plan view thereof;

FIG. 12 is a right side elevational view thereof;
FIG. 13 is a front elevational view thereof;, and,
FIG. 14 is a bottom plan view thereof.

The portions shown in broken lines are for illustrative pur-
poses only and do not form any part of the claimed design.
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7 CLAIM

The ornamental design for an antenna, as shown.

DESCRIPTION
FIG. 1is a perspective view of the top, front and right side of
an antenna showing my new design;

FIG. 2 is a perspective view of the bottom, rear and left side
thereof;

FIG. 3 is a front elevational view thereof
FIG. 4 is a rear elevational view thereof;

FIG. 5 is a right side elevational view thereof;
FIG. 6 is a left side elevational view thereof;
FIG. 7 is a top plan view thereof; and,

FIG. 8 is a bottom plan view thereof.

The antenna is shown broken away in the middle to indicate it
has no specific length.
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